Severely unstable, or brittle, diabetes can be disruptive to patients, carers and diabetes care teams. The peak age-group for brittle diabetes is 15±30, but there are reports of its occurrence in much older patients. To explore the characteristics and cause of brittle instability perceived by diabetologists in elderly patients we circulated a questionnaire to all UK hospital diabetic clinics for adults. 130 (56%) of 231 replied. Reports were obtained on 55 patients ful®lling our criteria for`elderly brittle diabetes'Ðnamely, age 560 years, on insulin treatment, and experiencing life-disrupting glycaemic instability of any kind associated with frequent or long admissions to hospital. Further information was obtained by a research nurse who visited the relevant clinics.
INTRODUCTION
The term brittle has been applied for several decades to patients with severely unstable type 1 diabetes 1±3 . Such patients tend to defy all attempts at orthodox glycaemic control and the condition disrupts the lives of themselves, their relatives and their healthcare teams 4, 5 . Recurrent and long hospital admissions are the rule 1, 5, 6 . Most patients with brittle diabetes are in the second or third decade of life 7, 8 , and they are typically admitted with ketoacidosis (DKA) rather than hypoglycaemia or mixed patterns of instability 7± 9 . Grif®ths and colleagues have reported 6 older patients with brittle type 1 diabetes 10 . Also, in a national UK hospital-based survey of brittle diabetes, Gill and Lucas showed that there was a`second peak' of prevalence at age 60±70 years, though much smaller than the main peak at 15±30 7 . Neither of these groups examined in detail the characteristics and potential causation of elderly brittle diabetes, and in view of this, we undertook a detailed investigation of patients reported with this condition from diabetic clinics in the UK.
METHODS
Using lists of consultant physicians and geriatricians running diabetic clinics in the UK held at Diabetes UK (formerly the British Diabetic Association), we circulated a questionnaire enquiring about patients with elderly brittle diabetes, de®ned as follows: aged 60 years or over; insulin-treated; glycaemic instability of any type leading to life disruption; recurrent and/or lengthy hospital admissions. This de®nition was adapted from other studies on brittle diabetes 3, 6 . The questionnaire, which was kept very simple to encourage cooperation, requested age and sex of any elderly brittle patients in the clinic, their type of glycaemic instability (recurrent ketoacidosis, recurrent hypoglycaemia, or mixed brittleness), and possible causes for instability. A repeat mailing was sent to clinics who did not respond within 2 months. After a positive response, and with the individual consultant's permission, a research nurse visited the hospital concerned to record further details from the case notes and to interview professionals involved with the patient's care.
Numerical data were expressed as means and standard deviation or as percentages of groups. Differences between groups were tested for statistical signi®cance by t tests or w 2 tests.
RESULTS
231 questionnaires were circulated and 130 were returned (response rate 56%). 24 clinics gave information on 55 patients ful®lling the criteria for elderly brittle diabetes and the research nurse visited the hospitals of all but 4. The patients' mean age was 74 years (range 60±89). 16 were in the age band 60±70, 27 in the age band 71±80, and 12 over 81. 39 (70%) were female. Mean duration of diabetes was 24 years (range 3±60) and mean duration of brittle behaviour was 9 years (1±20).
Case-note examination of admission characteristics showed that 22 (44%) had mixed brittleness, 16 (29%) recurrent DKA and 15 (27%) recurrent hypoglycaemia. In 2 cases there was insuf®cient information for accurate classi®cation. In the mixed brittle group the male/female ratio was 5/19, in the recurrent DKA group it was 4/12, and for those with recurrent hypoglycaemia it was 7/8. These differences were not statistically signi®cant.
In 33 patients (66%) the diabetes-care team considered the causes multiple. Single causes included medical disease in 7 (14%) and hypoglycaemic unawareness in 3 (6%). Memory or behavioural problems were judged the major cause of brittleness in only 4 (8%) cases, though a possible contributing factor in a further 11. There was no obvious cause in 3 patients. In 4 cases there was some suggestion of deliberate manipulation of diabetes control: 2 with recurrent DKA were thought to be attention-seeking by omitting insulin; 1 with recurrent hypoglycaemia had marital problems and possible depression, and there was suspicion of personal gain from her diabetic instability; and the fourth, also a woman with recurrent hypoglycaemia, was thought to be depressed and manipulative (all her hypoglycaemic attacks had recurred in public places). But in all of these 4 cases there were other possible contributory factors to instabilityÐnotably, chronic non-diabetic medical disease.
24 patients lived with spouses or other relatives, 22 lived alone and 9 were in residential care. There was no relationship between the type of accommodation and classi®cation of brittle behaviour. 32 gave their own insulin, 21 were given insulin by a relative or district nurse, and 2 were on a continuous insulin infusion (CSCII). The most common regimen (18) was a twice-daily premix (usually 30:70). Others included four times dailỳ basal:bolus' (14), twice-daily free-mixed insulin (3) and subcutaneous insulin infusion pumps (2). 18 were on various other regimens, including thrice daily soluble, twice daily isophane, and once daily intermediate-acting insulins.
DISCUSSION
Our study was not aimed to assess the prevalence of brittle diabetes in the elderly, but simply to investigate the condition as a perceived problem amongst hospital diabetic clinics and to examine patient characteristics. We obtained a moderate questionnaire response rate of 56%, and it is likely that clinics with elderly brittle patients would be more disposed to respond. An ongoing problem with studies of brittle diabetes also concerns de®nition of the condition, which is necessarily subjective. We based our de®nition on the principal features of life disruption and recurrent hospital admission, which have been used extensively by ourselves and others 4±8 .
Our results indicate that brittle diabetes in the elderly exists, and is troublesome to those involved with these patients. This is demonstrated by the fact that in 2 of our study patients treatment was with CSCII, other standard insulin systems having failed. CSCII is a problematic system of insulin delivery, seldom used in the elderly 11 .
Elderly brittle patients have varying reasons for admission, and the most common subgroup was`mixed brittleness'. This is in contrast to studies in younger groups where recurrent DKA is usually the commonest (about 60%) form of instability 8 . Also, some studies in younger patients have shown a greater female excess than ours 5, 12 , though this is not always a clear ®nding 7 Ðthus our ®gure of 71% female is not unlike the ®gure of 66% female in the large survey (n=414) by Gill et al. 7 . The female excess in elderly brittle patients should not be interpreted too far, since there is a female excess in the elderly population in general. Underlying aetiological factors in our study were generally inconsistent, but cognitive behavioural problems seemed important in several cases.
There is little published information on unstable diabetes in the elderly. A previous study of patients with recurrent episodes of DKA at all ages, in Birmingham, UK 13 , showed that, of 39 patients with more than three episodes of DKA in a 4-year period, 10 (25%) were over 59 years of age. The authors noted that all these patients had other chronic diseases and some were socially isolated. Grif®th and Yudkin, in their report of 6 patients with elderly brittle' diabetes, found most to have mixed types of brittleness, and 5 of the 6 were female. There were no clear reasons for the instability 10 . Finally, Gale and colleagues from Nottingham in 1981 reported that, over a 7-year period, one-third of diabetic patients admitted because of hyperglycaemic poor control were over 50 years of age.
Diabetes in general is important in the elderly 15, 16 . It is common, and though most have type 2 diabetes, insulin treatment may be necessary. Increasing numbers of type 1 patents are also surviving to old age, and new type 1 diabetes can develop in old age 17 . Coexisting diseases and social factors can affect delivery of care and control 18 , and the mortality of acute diabetic metabolic decompensation (particularly hyperglycaemic) is higher in the elderly than in the young 19, 20 . The prevention and management of 579
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brittle diabetes in the elderly is likely to require a multidisciplinary approach involving diabetes physicians and specialist nurses, as well as geriatric medicine and primary care specialists.
